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This research aimed to evaluate the influence of Se and Zinc, administered as food supplements for silkworm 
(Bombyx mori L.) on the larvae weight, the weight of the serigene gland and on some reproduction indices (prolificacy 
and fecundity). The biologic material was represented by the Baneasa White variety. The research has been carried out 
on 9 groups of silkworms one control group (G1) and 8 experimental groups (4 groups that received zinc and 4 groups 
that received Selenium), consisting of 50 larvae/group. Zinc was administered to 4 experimental groups, in doses of 17, 
34, 68 and 136 mg kg-1 larvae (G2-G5). Selenium was administered to the other 4 experimental groups, in doses of 4, 8, 
16 ad 32 mg kg-1 body weight (G6-G9). The minerals were mixed with water to form a solution and the solution was 
pulverized on the mulberry leafs. The larvae were weighted in the 1st, 4th and 7th day from the 5th age. The serigene 
glands were collected in the 7th day of the same age and the reproduction parameters were analyzed a few days after the 
eggs were laid down by the female butterflies. The use of Zinc determined a very significant increase of the larvae 
weight, to group G5 followed by groups G4, G3 and G2 compared to the control group. The use of Zinc positively 
influenced the mass of the serigene glands, the number of eggs laid, and the number of fertilized eggs laid by the female 
butterflies. The use of organic Selenium determined an increased larvae weight, the differences being very significant 
compared to the control group. Selenium influenced the weight of the serigene gland, the number of eggs laid and the 
number of fertilized eggs. 
 






Research carried out world wide, in the last 
years, in the field of silkworm nutrition, highlighted 
the importance of some additives on the productive 
performances and biological cycle of this species. 
The minerals play a crucial role in osmotic pressure 
regulation of the intra- and extra-cellular liquids and 
participate as co-factors in different enzyme 
systems. 
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Islam et al. [4] studied the effect of nickel 
chloride supplementation on silkworm growth. The 
nickel chloride was dissolved in water at a rate of 
100, 200, 400, 800 and 1600 ppm. 3 replicates were 
carried out for each concentration, each group being 
consisted of 100 larvae. The treated leafs were 
administered in the 4th and 5th age. At the end of the 
experiment, the most important increase of the 
larvae weight was recorded in the group that 
received nickel chloride 800 ppm, the lowest growth 
being recorded at a concentration of 1600 ppm 
nickel chloride. The cocoon weight increased as the 
concentration of nickel chloride increased; the use 
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of nickel chloride at a dose of 1600 ppm reduces the 
weight of the cocoon, this concentration having an 
inhibitory effect on this species. 
Bhattacharya et al. [3] studied the effect of 
potassium chloride on silkworm larvae (Bombyx 
mori L.). After supplementation with 50, 100 and 
150 ppm potassium chloride solution, the following 
parameters were recorded: glycogen and total 
protein from fat bodies and glycogen and total lipids 
from haemolymph. An increase in total protein, total 
lipids and glycogen from haemolymph and fat 
bodies was recorded. 
Similar results were recorded by Marghitas et 
al. [8] by administering organic Selenium, Zinc 
nitrate and potassium nitrate to the silkworm larvae, 
in doses of 100, 200 and 400 ppm. The organic 
selenium positively influenced the body weight gain 
of the larvae with increasing dosage (100-400 ppm); 
the same effect was reported in the case of the other 
minerals. The weight of the crude cocoon, the silk 
incartment and the total protein content of the 
haemolymph increased; the silk thread had a greater 
length and resistance, having a higher content of 
fibroin as a result of mineral supplements 
administered. 
The larvae fed with mulberry leaf 
supplemented with minerals, had a significant 
increase of the final body weight compared to the 
control group, at the end of the 5th age. Also an 
increased content of total protein was recorded in all 
groups that received mineral treatments [4]. 
The minerals administered to silkworms 
determined an increase of the length and weight of 
the larvae, an improved food consumption and food 
utilization [7]. At the same time, the minerals 
determine the increase of synthetic activity of the fat 
body, where the protein synthesis and amino-acid 
metabolism are taking place [12]; the use of 
minerals increases the protein content of the 
haemolymph leading to the increase of the serigene 
gland followed by the increase of the cocoon weight 
and silk incartment [5]. 
The goal of this research was to determine the 
effect of Selenium and Zinc, administered in the 
food of silkworms, on the larvae growth, the 
serigene glands an on some reproduction parameters 
(prolificacy and eggs fecundity) in Bombyx mori L. 
 
2.Material and Method 
 
The experiment was carried out in the 
Sericulture Laboratory of the Department of 
Beekeeping and Sericulture, Laboratory of Animal 
Nutrition and the mulberry plantation of the 
University of Agricultural Sciences and Veterinary 
Medicine Cluj-Napoca. The mulberry trees belong 
to the Ukraine 107 variety, well adapted to the 
Transylvanian region. 
The biologic material was represented by the 
Baneasa White variety. The larvae have been reared 
in the same conditions of climate and density, the 
only variable being the administered food. The 
silkworm larvae were randomly distributed in 9 
groups: one control group and 8 experimental 
groups, each group consisting of 50 larvae. 
The measurements were carried out at the 5th 
larval age and at the end of growth, after the 
butterflies laid eggs. 
The larvae were fed to fresh mulberry leaf, 
untreated for the control group and treated by 
pulverizing the mineral solutions: Zinc - 17, 34, 68, 
136 mg kg-1 larvae, L2-L5 and Selenium – 4, 8, 16, 
32 mg kg-1 larvae, L6-L9. 
Zinc was procured from Walmark Czech 
Republic, as 15 mg tablets, and the Selenium was 
administered in form of Sel-Plex, aquired from 
Alltech USA, calculated at an average dose of 2200 
mg Se/kg commercial product. 
The maximal doses were chosen with regard 
to the maximal doses administered by other authors: 
for Selenium, Smitha [10] found the LD50 to be of 
32.39 mg Se kg-1 body weight, in our experiment the 
highest dose being 32 mg Se. Regarding Zinc, 
Ashfaq et al. [2], reported a maximum quantity of 
136 mg kg-1 larvae deposited in larvae and feces. 
This dose was chosen as the maximum administered 
dose. The other doses were obtained by repeatedly 
halving the maximum administered dose. 
The statistical analysis of data and the 
differences significance between the variants was 
carried out with the Student-Newman-Keuls 
multiple comparison test, using the GraphPad InStat 
software version 3.10. 
 
3.Results and Discussions 
 
Data regarding the evolution of body mass of 
larvae from the experimental groups (treated with 
Zn and Se), at the 5th age, are presented in table 1 
and 2. Analyzing the data recorded, it can be seen 
that all the experimental groups had superior 
performances compared to the control group, the 
differences observed being very significant. The 
results obtained confirm the data observed by 
Mǎrghitaş et al. [8]. The Zn treated groups shower 
superior values compared to the Se treated groups 
and the control group, as reported by Mǎrghitaş et 
al. [8]. The best results were recorded in the L5 
group treated with Zinc in a dose of 136 mg Zn kg-1 
larvae. We can say that Zinc does not have 
inhibitory effect, in contrary having a strong bio-
stimulating effect. 




Table 1. Body weight evolution of the Zn treated larvae in the 5th age  
 
Issue UM G1 (C) G2 Zn 17 mg kg-1 
G3 
Zn 34 mg kg-1 
G4 
Zn 68 mg kg-1 
G5 
Zn 136 mg kg-1 
X± xS (g) 
1.164 ± 
 0.031 
1.115 ±  
0.022 
1.186 ±  
0.021 
1.103 ±  
0.023 
1.170 ±  
0.014 
Minim/ 
Maxim 0.832/ 1.479 0.789/ 1.280 0.993/ 1.395 0.885/ 1.333 1.066/ 1.336 
A5D1  
Relative value 
(%) 100.00 95.79 101.89 94.76 100.52 
X± xS (g) 
2.984 ±  
0.072 
3,017 ±  
0.044 
3.071 ±  
0.068 
3.105 ±  
0.085 
3.286 ±  
0.049* 
Minim/ 
Maxim 1.967/ 3.493 2.582/ 3.481 2.539/ 3.791 2.419/ 3.852 2.837/ 3.871 
A5D4 
Relative value 
(%) 100.00 101.11 102.92 104.05 110.12 
X± xS (g) 











Maxim 2.824/ 5.058 3.806/ 5.265 4.137/ 5.791 4.083/ 5.747 4.529/ 6.178 
A5D7 
Relative value 
(%) 100.00 113.38 123.82 124.63 129.57 
* – p < 0.05 significant differences; *** - p < 0.001 very significant differences 
A5D1- 5th age, day 1; A5D4- 5th age, day 4; A5D7- 5th age, day 7 
 
Table 2. Body weight evolution of the Se treated larvae in the 5th age 
 
Issue UM G1 (C) G6 Se 4 mg kg-1 
G7 
Se 8 mg kg-1 
G8 
Se 16 mg kg-1 
G9 
Se mg kg-1 
X± xS  (g) 
1.164 ±  
0.031 
1.146 ±  
0.025 
1.173 ±  
0.030 




Minim/ Maxim 0.832/ 1.479 0.882/ 1.339 0.722/1.389 0.836/1.489 0.878/ 1.356 A5D1 
Relative value 
(%) 100.00 98.45 100.77 100.77 94.93 
X± xS  (g) 
2.984 ±  
0.072 
3.035 ±  
0.049 
3.185 ±  
0.056 




Minim/ Maxim 1.967/ 3.493 2.617/ 3.463 2.564/ 3.689 2.681/3.680 2.580/ 3.705 A5D4 
Relative value 
(%) 100.00 101.71 106.74 106.90 107.14 
X± xS  (g) 










Minim/ Maxim 2.824/ 5.058 3.806/ 5.265 3.599/ 5.240 3.523/ 5.222 3.555/ 5.141 A5D7 
Relative value 
(%) 100.00 113.38 114.78 116.77 113.03 
*** - p < 0,001 very significant differences 
A5D1- 5th age, day 1; A5D4- 5th age, day 4; A5D7- 5th age, day 7 
 
The Se treated groups presented values 
superior to the control group, but lower compared to 
the Zn treated group, the differences observed being 
very significant for all the experimental groups. The 
maximum administered dose (32 mg Se kg-1 larvae 
– G5) did not have a lethal effect, reported as DL50 
by Smitha et al. [10]. This is due to the fact that the 
organic combinations of Selenium have a lower 
toxicity than the sodium selenite. Islam et al. [6] and 
Etebari et al. [4] confirm that mineral 
supplementation of mulberry leafs enhances the 
final body weight of the silkworm larvae. 
Significant increases of the serigene gland masses 
have been observed in the Zn treated groups, 
compared to the control group. This can be 
explained by the bio-stimulating effect of Zinc. 
Similar results have been reported by Mǎrghitaş et 
al. [8]. In Se treated groups, the weight of the 
serigene gland increases directly proportionally to 
the Se dose. The maximum administered dose (32 
mg Se kg-1 larvae) had an inhibitory effect, the 
group receiving this dose (G5) presenting lower 




performances, even compared to the control group. 
Although the body weight recorded in this group were 
superior to the ones recorded in the control group, the 
serigene gland masses were lower compared to the 
control group, the high dose of selenium having a 
negative influence on the serigene glands mass.  
This effect was reported by Mǎrghitaş et al.[8] 
after administering Selenium (SelPlex) in doses of 
200 and 400 ppm compared to 100 ppm. 
The Zn treated groups presented the highest 
values compared to all groups, including the control 
group (table 4). 
 
Table 3. The serigene gland weight extracted form the Zn treated larvae 
 
Issue UM G1 (C) G2  Zn 17 mg kg-1 
G3  
Zn 34 mg kg-1 
G4  
Zn 68 mg kg-1 
G5  
Zn 136 mg kg-1 












Maxim 1.026/ 1.106 1.097/ 1.220 0.948/ 1.558 1.045/ 1.304 1.155/ 1.563 
A5D7 
Relative 
value (%) 100.00 109.42 112.50 108.96 120.24 
* – p < 0,05 significant differences 
A5D7 - 5th age, day 7 
 
Table 4. The serigene gland weight extracted form the Se treated larvae 
A5D7 - 5th age, day 7 
 
Regarding the prolificacy and eggs fecundity 
in the Zn treated groups, a large variation could be 
observed, the differences recorded being non-
significant. The number of fertilized eggs was 
higher in the all the Zn treated groups compared to 
the control group (table 5). These results are due to 
the effect of Zinc on fertility and fecundity in 
animals [9]. 
 
Table 5. Prolificacy and fecundity of the eggs in the Zn treated groups 
 
Issue UM G1 (C) G2 Zn 17 mg kg-1 
G3 
Zn 34 mg kg-1 
G4 
Zn 68 mg kg-1 
G5 
Zn 136 mg kg-1 













768 517/ 727 532/ 740 669/ 835 645/ 819 




value (%) 100,00 92.31 97.14 112.64 108.61 














Fecundity  (%) 91.45 92.67 93.10 94.73 94.84 















eggs (%) 8.55 7.33 6.90 5.27 5.16 
Issue UM G1 (C) G6 Se 4  mg kg-1 
G7 
Se  8  mg kg-1 
G8 
Se 16  mg kg-1 
G9 
Se 32  mg kg-1 










Maxim 1.026/ 1.106 1.022/ 1.078 0.851/ 1.381 0.899/ 1.299 0.735/ 1.295 
V5Z7 
Relative 
value (%) 100.00 101.87 104.75 107.09 98.88 




Zinc is a component of different enzymes and 
insulin, playing a major role in the protein and 
carbohydrate metabolism and also in the hormonal 
activity [11]. Being a part of proteins, Zinc can 
determine the activation or inhibition of various 
biologic processes, which from fecundity and 
growth have been well studied [8]. In the Se treated 
groups no significant change has been observed for 
prolificacy. Regarding fecundity, an increase can be 
observed in Selenium treated groups G6, G8 and G9 
compared to the control group, excepting group G7 
which presented values lower than the control group 
(table 6). The maximum dose of Se improved the 
fecundity of the eggs.  
 
Table 6. Prolificacy and fecundity of the eggs in the Se treated groups 
 
 
Selenium plays an important role in 
metabolism, either alone or associated with vitamin 
E, in growth and reproduction [11]. In form of 
selenocysteine and selenomethionine, Selenium is 
an essential part of the glutathione-peroxidase 
enzyme family (GSX-Px). Amongst others, they 
play a major role in antioxidant systems and are 
constituents of sperm cells enhancing their 




1.The use of Zinc and Selenium in silkworms, 
lead to an improvement of the final body weight of 
the larvae and of the weight of the serigene glands. 
2.At the end of the larval period the highest 
body weights were recorded in the groups that 
received Zinc: G5 (5.092 g/larva), G4 (4.898 
g/larva), G3 (4.866 g/larva), G2 (4.665 g/larva), the 
average weight recorded in the control group G1 
being 3.930 g/larva. The selenium treated group 
showed body weight higher than the control group 
but lower than the Zinc treated groups: G8  
 
(4.589g/larva), G7 (4.511g/larva), G6 (4.456 
g/larva) and G9 (4.442 g/larva). 
3.The weight of the serigene glands was 
higher in the Zinc treated groups compared to the 
control group. In the selenium treated groups, the 
weight of the serigene glands directly proportional 
with the increase of the Selenium dose; the results 
recorded being lower than those recorded in the 
control group, the highest administered dose of 
selenium (32mg) having an inhibitory effect. 
4.The highest dose of Selenium of 32 mg (G5) 
was not fatal due to the fact that organic selenium 
has a lower toxicity. 
5.Regarding the prolificacy and fecundity of 
the laid eggs, the Zinc and Selenium treatment did 
not influenced the prolificacy. The use of Zinc and 
Selenium positively influenced the number of 
fertilized eggs, the lowest value being recorded in 
the control group. 
6.Based on the obtained data, we recommend 
the use of Zinc and organic Selenium in silkworms, 
for these minerals enhance the productive 
performances (body weight and weight of the 
serigene gland) and the fecundity of the eggs. 
 
 
Issue UM G1 (C) G6 Se 4 mg kg-1 
G7 
Se 8  mg kg-1 
G8 
Se 16  mg kg-1 
G9 
Se 32  mg kg-1 
X± xS (g) 671 ± 39.453 629 ±  51.826 
579.4 ±  
65.027 
697.4 ±  
31.368 
617.2 ±  
31.088 
Minim/ 






value (%) 100.00 93.74 86.35 103.93 91.98 
X± xS  (g) 613.6 ± 42.832 
586.4 ±  
47.827 
493 ±  
71.97 
651.2 ±  
37.456 
580 ±  
34.371 
Minim/ 





(%) 91.45 93.23 85.09 93.38 93.97 
X± xS  (g) 57.4 ± 11.587 




46.2 ±  
11.222 
37.0 ±  
17.788 
Minim/ 





eggs (%) 8.55 6.77 13.6 6.62 6.03 
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